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[ISS] *5%H^^7)ie<J{l, 1 70nm~3 5 0nm<7) 
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(>m^^tlh 170nin~350 nmcO^^'l-iSSrfEjIi-r 

s . m^m 1 im<omfmmmm^y r -f > n- , 
mx'h h . tt*« 1 > L 3 cov ^-m** 1 3« leac^^j'i- 

i^VU-if— , 1 9 3nmArFX^i/-V^— r— . 2 
6 5nmNd : Y AG|g41«ii&l— -r-i7^c{i:2 1 2 
nmNd : YAGmSalia^U— T-Sreil-rS , 

« 1 ^srv ^ u 4 (^v 1 mmnm\ws^m%y r 

^^c{±2aJiLh<0^Jg|T*5. if*^6l2«lO^J1-i8e 

ti«^JS9] W.2<Dmt-:i-'r^yifmiiK y v^m 
l.iat^v:{i2ai.Xh«0ffM-C'J)^., t»*«8IB®<^ISI 

mk\i:-^mityr^)<>-. 

[fi^^ioi ii*«l^v^L5<ov^-r^^*>l^iffi» 



Si^U*;*r5Xi7tti7y^?:at»^[lL7ti'U;<f;y7 

^ i: i 0 7t7 r ^ M'-^ff : IIBt7 r ^ ^n'- 

OOkg f /cin2c!DJE:^ffiH. 1 0 0—8 0 O'CcOvS 
SKHtc-C*3g H-rj{fia?rff 3 ^ ^ t -r S3t7 

[it*3i 1 1 ] 1 ^fv^ L 7 cov^m*- 1 mm 
^N'-Srf# ; »:v^T', mty r ^ J^-'^W.-h'^^^.z^m 

L, **-i-ir;^X#ffl^(4', 1 — 2000142 f /c m 

='«0SE:?jKffl, 1 0 0—4 0 Qx:<ryimMmzxim H 
[it*jai2] i»*JBi^^^L9<7)v^-rii*u3SEK 

mi-0:fj:^'yXttziiy-ym^mm.mnLf:z'>0/j/fy 

x$-^fiEL. mz. ^(mmizy7X-7mtzx*)y ym 
o/t/fyx^^m.Lx^yr-f^-^-myjy^-j^^m 

jtL ; iXv^-C. mrv 7*- AJr^m^tiJ: OJtBI^?! 

w^Lxm2<o9m^-^^yymcomm 
>>mi:'^ozt{zx*)^yT-(^<-^nrA^^x\ 
yr^^^i-trZfjm^izmmt. ^m^^/fxmmM 

4". 1— 2 0 00kgf/cm2<?5ff:^j|^, 2 5—4 

0 0'Ci7)jajg|EH{cT7K«H-7-jaaSrm'' ; <):^-^x\ 

K-7°iS^7 r ^<-iz^mim.m±m(7)mmiim 

■rS3t7r'f^N-<7)S?jt:^*. 

[ii*«13] 1 7 0nin-3 5 0nm£7)^^|.|g^f5 
m-hfz»><r>^yr^f'^-^i^}L^B.^^zi5\.^x. % 
7 r >' N'-^^ii'-^ < t> 1 3js:c7)|f 1 ^ 1 9 iOV ^-r 

n*> 1 mm(r>mm\m.m±y r a ^.^ o , a 
[ w*^ 14] 3Ji7 r ^ ^N'-s- ox;mT<^s®tc?^a] 
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m^lS] 1 70nm~3 50nm<JDiii'|«S-g 
7 r J^-tl^. '}f^j:< i: 1 3 TSB*. ^'y y Y^^mJ^ 

[0001] 

[^H^OS-T'S^tii-Hl 1 7 0 nm~3 5 

= Sl-0-Si= + h V — ►sSi*+" 



Onm<7)m9m. NzJldfi^vV— tf-(3 37n 
m), XeC ix^i^VU— Hf— (3 0 8nm), KrF 
Xdfi^-el^— if— (24 8nm), K r C 1 Xdf i^Vl^- 
if-(2 2 2nm). A r Fxdri^vP— r-( 1 9 3 n 
m), XejXdri^VP— tf— (1 72nm), Nd : YA 
Gm4^P^^— tf-(2 6 5nm). Nd:YAGS55 
ftP&L'— r-(2 1 2 nm)^x^vWdf^-5g^<0«v^ 

i^-f -3fe2:#3itceM-r sc: t S3t7 r 

[00021 

[fi!*<7)e^wi ±y r y^-^mmtxm^m., mz^ 

K r Fx=^f i^Vl^-- f-STtJiA r FXdf i^vl^— T- 
Sr.^J*, 3ex;tvP4f-(hj/)i7)f^ffllcJ: 

[^bil 

0-Sis= 



fziiL^Si'dE ' -b^it-^^l,^ aSi-O'UNon-BridKing Oxy^n 
hole 



[0003] t C: nrSBSlA'^^ y K 
ate K-7'L;t3t7 r >'N'-(CJbH^T»i. 

3»i7r-f>'W:«i'h^. i^tcxdfi^vl^— r-S:Bl 
= Si-0-Si+H2+h I*- 
[0004] mtli. -34830^^ffilCJi. n 

T*J*^#^, 9 >y H*«7 -y 31 H-7^*>ii>:Sr-& 7 

r-f^'-v-t, zcoyr^./'^-^riRm-r^^m^uyt. 

[0 0 0 5] #^^6-56457^i>?gt:«. nr 

;^ 7 y H*^7 •/«H-7^55A-/i>^§3t7 
r S:«^-se*^^>?§ifilt?l # tr 7 r ^ ^N'—fb-T 

^ttuz, m3\hmk<rm^<r>y T ^ ^^-iT^mnm 
mz^ t>-rz t imsLb-thmm\m.my r ^ ><^-<r> 

[0 0 0 6] i/c. %yrM^-ki, ^w^m^zim 

'^^'it<rmm\.zi.h^\ti:^-fhZhf^M^ 
\^\,i.^%a)%y r A >^-n'^<r>m.X^m<fz^^z^ 3fe7 

rAf<^—<r>^mzt\-:A^v9^-'TA yi/^mtzt 

(i, 3e7r-<^N'-£03roi'hgp{c^(t^>ixAc^55lia 

mj:'o^x?>ymmi%xm±m. Ri/im±^(r>^mzm. 
wtyr-if^-^-r)Vim7P^tix\^h. 

[ 0 0 0 7 ] * /c, !tt^¥4 -187548-t^fS{C(i, 3T 



[it 2] 
►sSi-H + H-O-Sis 

X. mmf^-j^^-y^wmmBmk. mj^-^^y^w. 
wm<r>mmi.zi§mit-^^<r)ffx t fmrnsit-^eomM 

irnmt ^ <y ^l!ftS3e7 r >'N'-«?5iS^:fir^ 

[00 081 tfz. #l^4-285041-^4^$gtC(±. 3K7 
r >'<-SW*>^>®f* Lfc^:^^xm^y T -i ^N'-Sr 

®{c^itM2rm-r -1.367 r ^<-(r>mmiTmiz}i\,^ 

tix\>^hzbi:nmt-r?>^^-^^'y^ti-hytyr-i 

j<-^mm.:fjmim7r:^tix \> . 

[0009] 1tg3¥5 -241054-^i^fgt:{j:. 
^zSm^mS. t T5r4 iiflffl>'N-;< ^ y ^ n - h367 r 
>f -'N'-T* o r . ItrlB^S: . 300 AJjLhOffilff-Cft 

S c: t Sri^mt ^•y;?3-h3te7r-f 

[00 10] DE4 0 34 0 5 9(::{i, m^:^^ 
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?^<7)i,0{Cl3l-»T, 3T • ^yX(3)i}K 5 0~1 2 
0 0 p p mcOaSHOh Kodf >^;P-f :;r>'ASt;^;i{r5X 1 

7*- X?'7X(6)*^50~2 5 0ppm<^K 
l8Kj!^^tf-C-5 X 1 06^i-^/c c ~ 5 X 1 0 2> 

^H(2)«3T@(Dk)<7)i 5—1 5om<m.m.i^ 

2-10 oco^m^^-th^t ^mmt-^hmm^ 
mim^^itx^^^. 

[00 11] ttz. ±y r ^ ^^-i<%m-tt:itl.zX 
{i. 1 6 0—3 0 0 nincoffiHl*IcO^:g&€o3te^lil* 

mLx^mm^ffyx«-^^zm^\3mx 'o^^h^rt 

Si!'-^< t i> I3(s:c03t7r-f >'<-at^l 6 0— 3 0 0 n 

3'CJiiTi7)aK/^^^a-r^/ca6e^*SJ: 0=3r2.ei^i{g*^ 
CO 0 1 2] 

830^^J:mizMm^ixt:mfmWMmyr-(^'^~ii. tH 

h<0. ^c^n*)tR\'^zii'^l,z^^M^o . tfz. ■^mw- 

6 - 56457^-'jkmiZ^^tltzJjmiZi6\\Xii, 

fflsi.<?DiaKS: 10 0 0—2 0 0 o'cai.i/iMmmst.-r 

f S ^1 i: 3&«T# . c:<?) J: d ^l^^X'H. K-rifc 

[ 0 0 1 3 1 ^fC. #^¥4 -158311-^i^ffi, |5l4 -18 
7548#^, |i|4 -285041#^f8. 1^ 5 -241054^^« 

izii, ^\-j<i-/^a-hbLxmmmm?:m\>^f.zyty 

r-( ^<-imm^tiX\^?>i}^. Zix{^<7){^mizi3\^t 

^yr^^^-^pi(.m^i>\>-^i7m</>9tyT^^<- 
p^^<r)i^^m±-t^zt^mmtLrzi,c7)X'$>^ , * 



<mtiii:m\-r?>^^iZ'o\^ximi>im^ixx\>^ 

[0014] Mfc. 1 -224702-^i&fgtcieS5$^t 

[0015] m-yX, :*imi(r>Smi. 170 nm-3 
5 0 n m(Om^mi:nmiZim-r?> C i:*«-C# S3t7 T 

[00161 i:'^. 3|5||BB<^fll!<^BW«. ±153^7 r-f 

[0017] Jgtc. *l%BflC0ft!l<?5aW<i, 1 7 0 nm- 
3 5 0 nmc0^i'|.||Sr»iifcf5Hit-|.^ i:A*-C'^ -1.3^7 

[00 18] 

ki>^T^^Rl/^^ "/ H^^*»'pfli^$*xS 1 7 0 n 

m— 3 5 0 n mcomi^\-m^1sm-t ^tlib<7)^y r vn'- 

^fSUI»L^:>'i;;<?;iy9X3&>4,:5r'). 7 KSf^W)* 
7 •y*t^^{i*'>«<ov^•r^^*»l «^7t«2ffl^^jDt 

'J ;<r X*n X 1 0 ' 6 c ms ULi:<^iS;K 

^mityr^j<-^mkth^ti,zhh(&:v. mi 
[ 0 0 1 9 ] *7t, :$:^mc^m^mimm^yT^^<- 

[ 0 0 2 0 ] St, *^BflC7)^?|-^fE3llffl3t7 T'f 

(i- m&>iimihmf5±mconmm^zgm-:i-y'^y^m 

mco^^zm2<r>ism^-y-^yym^:^^hmmr>%><7) 

[0021]*^, mmi%^m^i>m- 
mmmit yr^j ^-cowmii'mzii v ^x , ^i^jjD^rJj- 

:^:ffyX±tzMy^ym^mmmLtzi^')^if^X^^ 
b£L, mz. -ecoi'Millcr^Xvffitc i 0 7 >/*2Slt// 

7X2r^^LT?t7r-^>'N'-fflr'J7:r-AS:^L ; 

J:*)3t7r>f>'^'-S:^t;<^:l^-C^ ^7r>f^N'-S:E:»3 
^SfcrSgJg L , *»^^:<rx|?H«r|' , 1 - 2 0 0 0 k 
g f /cm^tfOJE^JlEffl, 1 0 0— 8 0 0'CcO?SeiEH 

<,zx:^mv-y^i'fio:iti:msLt-th±yr4^<. 
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[ 0 0 2 2 ] Mtc. ^^mii. mMS:m2^mzi^hm^ 
^L. mz, ^(o^mizrvx-?m(.zx^y'vmisa// 

r-^y:^mcr>mi^^rfdZbl,zX'o^yT-(J<-^ 

•t-*;<fX#H^+, l'-2 0 0 0kg f /cm^coff:^ 
Kffl, 2 5~4 0 0'Cc7)iajSMHtc:T*#K-rjasSr 

[00231 tti. tutemsfiBMizg^^mi- 

mmmz/tyr-(y'i-cr)wm:fjmiziiv^x. 'xmayi^^ 
fmi>zx*)'!r^m{t^mm^i^m^co^Mmim.i^v 

X t ^{i:7 -/^^SSiaSJn tfei^ y 9x 

<*:tc, ^(nffmizT^x-^mzx^y-ymRtf^y 

yXi:-^^LXytyr-^^<-myVyyt-J^i:mkL ; 

{*:v ^T' . my oy^-M. irm^iz j: o vsstis? i # l . 

MIC, ji^LTII2c7)ffia3-T--< >-i5^;i(7)MS5!ia2: 

^dzt{zx*)ytyT>(y<-^:mrA^^x\ mtyr-i 

20 0 0 k g f /cm2cOj±:)3lEH, 2 5~4 0 0°CCO 

[0 0 241 SglC. 2|s:?gBJ{i^ 170nm— 350nm 

tCtJV^T . 567 r>{J^-ipy*j:< t i, 1 ^cOmfKII 1 51 
Bfl^ V ^ 3 ^a3c7)^ir(.||<E jMffl^ 7 r ^ <^ ^ 

[00 2 51 ^f^, 3|s:«HJ{i:. 170nm~350nm 
(r>m-Ui:Bm-i>tzih<r>^y r -i ^N'-Srfii;c. SfsjUiS 

•y ^-gP5^•st^'^?^ y Y^^^mmKzm^fvtz^a-^ 

y y y^^ ^v:{l*'>^<?5V'>-ril*» 1 mttzti 

2«5r^aL-t>-U;*;</7X*>A>^:0, Sic, ISSIiEig 



^^SJ*ffl^7r-<>'^'-*»^>^'9, fi.-^7fe:7r-f yN-^-J- 
[0026 1 

^■rSi^'J;<?;*'7X{c 1X1 Oi64i-^/'cin3JiUi<7)«B 

[0 0 27 1 ^^T\ ar^^^m&'ri>^msL'^'Jiti 

7 X ^ 7t (i 7 -y S $r afi-^D L ;t >- y X? 7 X t (S^ 

Cl4.HSiCl3. CHgSiClj, (CH3)2Si 
Cli, (CH3) 3S i C 1 . CH3S i (OCH3) 3. 
(CH3) 2S i (OCH3) J, S i (OCH3) 4, W 

[00281 iTt, 5 y Ha54J-$rflll«-rS y^^fc 
(±^^ '>^<50 V ^-m^^ 1 S4 2 aSr^D t 'J 

lzJ:K)'^m.^tifz-^iS.>->J/;:^^xX'hh. ^MtV 
T«±SiC I4. mJB.ntLXliBBrs. BC I3, S 
iF,, SFs^^i^m-r^Zbti^X'^^, ZZX\ y-y 
mifcii^i-^^mcomsa&li. 2 — 6mass %, iff^L< 
{i3~5iiiass %<OffiHrt-C&S. 7-y|g<0:fir*« 

[00291 5:t>, 5t7 r ^'n'-^W^-T-S. nriS^c^ 

r^^'^—<7)^tlX*)±^<^ 0iJi.{fl 0— SOOjum, 
iJ^L<«i6 0~l 5 0/zmtOffiHrtfc-f--S.C:i:3&«-C# 

•c-t4^ir< , ^m(ommm^y T-^ ^<-co^titmmi:> l 

KHmfyX'h'O. CT;t(f2— lOOjum, »SL<i45 
~ 2 0 mCOEHrt i: -rs fc *«t:'l= S . 
[0030 1 Sll56HBt3^S3t7r^^N'-{i:. 3 
rgB^*^jSt-S«M«i^ 'J iiii'yxm^ ^ -y KgU^i- 
5:«t«-r5i^'J;*;<r7;^*«l x 1 0»8^/cm3m 
±, »tL<{il X 1 Oi7^^/cm3JaJi, Mtcif^ 
L<«1 X 1 Oi8^/cm3feU:<0*^t>H^Sr#itL 

14, #tc:jStx=Sfi^-7U— 9-'-ttS:^e<Jtcitl±$-t^:-I.C: 
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[0031] ±ie*Sfi&£^*3l^i-^* H-r L/c?t7 r 

[0 0 3 2] mcmmLm±mii. t/i^^-'^m., 
tt/^T^ . -^(om^ii^mmmizh^xti. i~ioo 

fC. ■^7S.-/^mmZh':>Xii, 0.001 — lOjU 
m, «FilL.<{i0.0 0 l — ljumiTDllHrt-C^O. >- 
V/;:Vyxmm:'li20-'5 0 0Mm^ iftL<(i2 0 
~ 2 0 0 mcOiKHrtT*) , :iZX\ *«&SSd»it« 

(cffllSiJ-r Z t i}^X'^ ^^\.^fzibt,zmt. L < ^ < . 

[0033] ±^C0J: d ^^^^^-rsill l&B^lc^-?. 

-r^^yr^^^-(r>^^t^m±-t^Zti)iX'^ h ttfOf 
[0 0 34] ^fc, l?2l6Bfl(3f^^3t7r^^Wcfc»-^ 

x,-K=^i^^iii, j^y^sH^iig. 

/v:ia4fc{i2aiJUi-C«I^^S.ri:3&''-C#S*«. ^ 
T-( ^<-t:MmtmzMm^f^bi-^hcoX'if>?>rz>f>. 

m2¥tmtzt3\.^xii, zixi><7)^mznLxm^i^ 
a-T-^y^m<7)m^tmi,zm&$tih i>(^Tii^\^tii 

mtitl—SOOum. if4L<{i:2-l 0 0)um, S 
5iWi5~3 0/xm<03EHrt-C'fcS. ZZX\ Um^- 



<.'>/ia6tc»4L<^<. tfz. sooumimtxhrn 

[0035] ^fc, BuiefiJgn-T^'f 

t.tz. ^nmmi^\iZi.-^Xi,mWe:i-'r ^vym<r> 

[ 0 0 3 6 ] m3^izm^m9m.mmm^y r 
mmi!m±M<nmzm2(r>mL^-y-^ y^^m^mtx 

Hi, =^u-:i-ymm, :iir^^i^mm. ^^j^^vmrn, 
tz 1 mt.fzt,t2mxiLX'mwL'ti> zttfix-^ ^tiK tm 
m2ff)^m^-r- y^m^mm ttz^y r ^ j<-^m 

-f V:5^Ji fc-rS CI i: 3&*»4 L < , Ca|;t{f 

4 yi>'m<^m^\imzm^^fi^ t>coT'(i^ 
< . 5t7 r 'f ^^-izmim^ixh mmx'htit,tmzfs\ 

mzJ\y]^Ji'yr^^^-X'li^mt^i>tzibiziif 

[0037] mz. ^mmmA wm. ±iem i 

\.z\^h±yr^j<-<r)mm)5mizhi>. 

<r>%y r ^ •xm^'rtmm.zi. *)'>--(m^t-^m 

mmi}>t^n^(7)^mmmii^vA:v^:^ttiiiy 

m&maLtz'>o:f;:^^xi^^L. mz. ^<mmiz 

r^X'?mizx 0 y •/msx/xtfzu^^'^m^maLtz 

j<-mr^)yit-M.im&L : iKv^T. Il[ru7*-A 
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^^mm^fp. 1-200 0 kg f/cm2<7)a:Jj® 

H, 1 0 o~8 0 ox:(r>^imi,zx:^m K-rjaaS: 

[ 0 0 3 8 ] 114 lfeBStCfS-&S3t:^{ctJU-r . 3^7 T 
^ y -/ KSP^J-tO^'hSMlCTKSfeSiiRftihS^teM^i. . * 

S^k:!|«!lSl^M^L!H93!)»^>SlR$ 1 «i fzii 2 ma±co 

C 0 0 3 9 ] 'i^h1xfz±y r ^ J'i-iz^m^T^ 

1~2 OOOkg f /cm2c7)jE:^KH. 1 0 0r~8 
0 0 'C<ry^SJ^^X9mth c: fc J: 0 1? ^ t *^-e# 

I. , **#*;<f;^#ffl^^: LTJS, 10 0%* 

vStt^'XT'S*? i,iO$r«ffi-r ■& d k ti^X'^ h . ^ 
*fRH-rjftS<^£E^J**2000kgf/.cm2S: 

ts:<ti:hfdh\,znt.\.<ts:\^. Stc. ^KSK-rjasO 

ia«3&« 1 0 ox:*3|-e$)S fc 7K^oft£Si«i!:*i/js$ v%fe 

&fzMZi(}^L<^<. t/i. 8 0 or Sfc3t7 

10 0 4 0] ^%m(r>m5^miit. ^2Wfi<r>%yT^ 

>'N'-oSgit:^ffitc«^t COT'S) ID*., m2Wn<n% 
fe!lDL^^i'U;*;<f7;^$:-^^L, Mz. ^(n^Vmzyy 

S:E:'3«f5(cil«L, ?kS-i-^;<r'x#i8m+, l-^O 
OOkgf/cm^iOEl^lffiH, 10 0-4 0 0'C<Oia 
JgieHtCT*3g H-r«iaS:«-3 xe*><i>i8Jif S i: 



[0041] HSUHJKtJV^-C, *m»R&jh«Ote5i 
JMSTJi, ±iem4?%Bfli:|Sl«c7)XS{wT^-ri.^ 

'o^j:^m^-ii>mtR^tifzimtfm2ma±i)^(i>m&-t 

X -f J; ^mm-h Z b ti^X^ h , 

[0042] «gr3-7^ >-re^»SL^f*K, 

l~2000kgf/cm2 cOKHF^TS) 
^fc, 2 00 0kgf/cm2?rj@i.^tflE:'j^S 

fflgti 1 0 o~4 0 orcoffiHi^T'*)?.. o 
0 °c*js-c-fe ^ b **a;ts:R&jhii*-'ff?tr s 

^:j»JK<0*^3H'S:Mi^lC H-r^-S ZbimX^^^fz 

MzKftL<^j:<. tfz. AOO'Cimt^b^m::!- 

>ymimm:t^^m^S)^tcif>izMt.L<^ 

[ 0 04 3 ] <j:{c, :^^mcomewm±. ms^sjio^t 
yr^^<-c7)m^:mizm^i,<7)X'hh. wh, ms^ 
mcoity r >'<-{i, ■xm&immEf.zi, mit-^ 
^m.mi}^^m^<rmm-mim.i- u tiiiyxt.tz\iy y « 

tt'r^ m:\t^Wm^ hi^'J:f>^yXi^^LX%yr 

u^i:m^izx'o^m\^L. wiz. mmLxm2co 
; '<x\^x\ mtyr^f<-iK±^mzmm 

L, *^#W;<rx#HM+, 1 — 2000kgf/cm 
^cOBE^JKIB, 2 5-4 0 CCOiaSKBtCT^fg H- 

^^!:a$^^t a xs*>^>iS3t-r-& b ifx'% ^ . 
[0044] mewRizii\,yx\i.. 'sm<r)iim\.zi: 
2<r>^m^-'r^>ymt:^^hityr'if<-^m^L 
tzmz. ;'K-^K-r^aa5^^T3*^ ^ewmza^^x. 

H -y°9m<r)m)i {il~2000kgf/cm2O 
ISfflF*)T&i., ^fc, 2 00 0kgf/cm2 5r^i.i> 
bEi-n^^ti^:mi\LVXLt\^. ^jS3Xh*^'Ji#L. 
x^Wlc«i*A<^t^y;:«^tiif^t<^c^. sEtc, *fgH 
-rj!!iEioiajK(±2 5-4 0 ox:<oieHrtT-fts. 
s*i2 3'c^mx'hhb^-^-^j:'MJS.<r>7m^=i-^'mim 

^z\i-y^h:ibimL\.^t:.MzntL<^j:< . tfz. 

4oo'c^mt?>bum^-'r^ yymm/\izm2(7)% 
m^-'r^ ^^-ym^mm-hmmfihhtiMznt. l 
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C 0 0 4 5 1 :^^mm7^miZ^i> 1 7 0 n m 

-3 5 0 nm(r>mim^i^-t^t:iib<oytyT-(j<-i 
^.^•9, K-^w&tyT-iy^-t:-^<^^$cr>m«±.^mz 

[0046] mi^c^m^mzXtlM. ±SS5tyr>( 
(i- 2 O'CKJlToag^J^ip-r-l. ZtizX*). '<^&LX 

\^*j:\.^^yr^f^-iiim\^xm9m<r>mmimzS: 

yr^ ^<~f^izm^i-^^m<r)^mi&mmm^ti^ c: 
tizx>7. yr4f^-nx'ff)A(mt. m9my^-=Ji 

CO 04 7] m7^mzii\,^x. i^m^mmyr-(^< 
-(r>^^<Dmm±±x (imiziit/ty r ■< f^-<7)^^(r> 

fc i 9 0 %m±) ^^mx^ t^mrhtim^zm^ 

=5: < i: i> 1 -pco t - h i^^ *^3t7 T V ^'-^fficom^ 

<oit^^ <ti>i ^^iizi^mm t Lxmm^ix.h . ztm 
Aa?^ai«^*>'vsffl-c# s t COT'*) I. . 

[0048] ^fc. mi%m<7)&^\i.. ^yT-(^<- 

ki%m^mx'o^?>i,^x3b?>ti^. im^tit^yT>( 
xhh> 

[ 0 0 4 9 ] <?:i;. ^wncr>^8wm. iA^iwn 

<Oimmcr>^yr-(^<-b tX, ^i'-^:< fc tarSB^, 
:7 5 •/ V^^RX/^ 9 •/ Hgi5:}i-?hig®tCjS$^l.^cfiia3 
-r y^mf)>ti>m^^iti> 1 7 0 n m~3 5 0 n in(?3 

1 X 1 0i6^i^/cm3ljLh<0jgJK(07k*^^^^-i-*L 
a 2«J3Lh J: *)^?>m^<m9mB^^y r ^ 



[0050] mawMc^immizxtm. ±MmfSicoyt 
T. u < «- 2 0 x:aT<^iSim^i^m-rtz t j: 

^7|^BB^f5jM^i:|31«£05&S*<#<i>^T.^tJt(C3e 
yr>{J<.-^nm-h:itf<zX'0. nrgP^SVi^^-y 

[0051] =sr*5. ?^a]#g<7)««ccov%T{s, Jtie^ 

[0052] 

&(cJ: K>^tmMmt'r^m{S i C 1 4)j!St4*>^>OH 
3T«Srf#;t, 5riJ, OHSMmcC 1 o^*«(imT 
[ 0 0 5 3 1 ®? 5 -7 H*t<3>&«i:3K7 r -Y U 

7;r-A<o#^ : y^X'^mxmmY.y^mm.mm/:^ 
y :^^m.m-(:> y •ymi:fmmmx"k^^-ttz^ 

AfcL/t. 7*— AcTj^ati, 0 3 5mmX 
L 7 0 0 m m , n TttglC^tr § 7 x KiSgcOJt^ 

{i^y^7Ymm/^Tmm\ii.i\.zm.^Ltt, ^rtj. 

9 -y K«00 H*^*4^it;f F^**{iJ.:lTcO^ 1 \,Z 

tm-fhrn^xh-otz. ^fz. mi^tLrzrvy*-M.cD 

3Tg|5^<or7Xv«»^Wa( I C P -MSa)tcJ:* 
^m.^^^7iM(r>m^liTMicr>m^X$>'ofz : 



7C# 


JIUS(#{5 : BBSS 


L i 


1 


Na 


1 


Mg 


< 1 


K 


<1 


Ca 


< 1 


Ti 


0. 1 


Cr 


<0. 1 


Fe 


0. 1 


N i 


<0. 1 


Cu 


<0. 1 



[0 0 5 4] tfz, TV y*-M,cr>mimifimiiTiicD 

M*)Xf>->tz : 

3TS8(6 3 3nin) 1.4 57 1 

3Tg5(l 064 nm) 1.4498 

^'5 y Fg5(6 3 3nin) 1.440 

HSSd 0 64 nm) 1.4 3 3 

[0055] oy'v y ^-M.com3\tfM.mz?Hmmnm 
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3 0 ;u moS§ T'MS-rs c: J: 03^7 r ^ ^'n'-SB 
[00561 ffi*^ K-r«ya : ±Mcr>i o^ztxnii> 
i. ^ i—^ccji^ L , Eif^<07j<sE:»3 , mm^zx i 

0 ^Jlgl&JJya-t S i: tc J: 03^7 r -f H 
[00 5 7] |ISfe^J2 

izx*)-mm.mmity-(m(s ic i, :*««9 9.9 9 
9 9Sji%)M«*»^> o Hm^-^^-th^mai^&i^ v 

[0 0 58] O^y yy^mcO^&t^yr-f^'i—my'V 

y vit^ :^^t>^^ y y sgs-m^auK-e^^^-frJt ^ y -y 

-JUfctTt. rD7^-AcO^{±. ^3 5mmXL7 
0 0mm. nntfStC^trS 5 / FitgcOit^(^ 7 
KHS/nrSSXi 1 . 1 \,zWL^'Ltz. ^}y. 9 •/ 
H*tcOOH*-^:g-ftat;f F-i-:ffg{±tiT<0« 1 iZim-t 

:»-cor 5Xv«fi^WS( I C P - M S^) J: S^*E?Sj 

^«7c«<J0gig«iTie<5^ji D -cab o 7t : 



7tM 
L i 
Na 
Ms 
K 

Ca 
Ti 
Cr 
Fe 
N i 
Cu 

[00 59] 
mOX'h-oti : 
3rgP(6 3 3nm) 
nraSd 0 64nm) 

Ha5(6 3 3 nm) 
^'^•y h'gPd 0 64nm) 



MS.(^iiL : mass ppb) 
<1 
<1 
<1 
<1 
<1 
<0. 1 
<0. 1 
0. 1 
<0. 1 
<0. 1 

. y'Vy^-j>>(nfmm«tmii.TiZ<7) 



1.4570 

1.4497 

1.440 
1.433 



[00601 a>r'j y*-j^<7)i&^\^m/izAimu:wm 
j^^mBi^mnmrnM^izx omm<^mmzxmmM 

3ra:g2 0 0/*m. ^^^ y H1t@2 2 0/im 

<r>^yT>i^<-bt. ^^Lxmmizmit^m^y^mm 
<o^cvDmizx:^-^^ymm^o.o lumm^x-w. 
mt&zt izx <o^yT^^<-mmiZ7iim&wmjkmi: 

[006 1 ] ®«a3-x ^ y^mcrmm. ■. ±kE<^J: 0 

{zLxnhixrziiimismnikM(r)9[-mmi,z. Mtc. 

[0062] OTk* H-7"3!!ia : ij^coi 0 LTf#^. 

u-nzmm l . m^cDTummh . wmizx i 

S*««0#*»{4OT<0« 1 iZsiWtrhm*)X'hr>tz, 
[00631 IIJ60IJ3 

[0064] IIMfiflJ4 

3 Tmcr^mzts\, ^x . m^mma^ji^cDx- hm 
mmmizx y -ym^t-^m^rmm^^n mi^ity^ mm 
mi)^t>. o nmt F i-t^^^m^^rn^ntzm-it 
mm2bmm(ry)mizx^yr-^^'i-i:^m.Ltz, 
[006 5] mmms 

y^^Y—y^St^n-^AOO'C^ lOOOkgf/cm 
2 i: L . ^1x[:miiWm 2 b nm(7i1jm^zx^y r A 

>^-^V^fSL\^tz. 

[0066] mm(> 

%im\ 1 b wm,z^^ Ltzity r ^<'-<r>9m\.zmzTit 

[006 7] ||it^J7 

<^mmm ■. ±f eii«SCT 3 - 6 1 iittor u 7 ^ -y. 

L> 3rit@2 0 0x«m. / Fil:@2 2 0/zm<7)^ 
imMb'fhy<-fVY:3-7-^>ifmzX 5)um<?5 
[0068] Oym¥-y9m: ±j&<r>Xo^LXnh 

0 ^sji^j!^-rs .rttciojt^T'f j^-\.z:^m^=f- 
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c 0 0 6 9 ) <3)**j£i!ti»±ecotesx!ia : ykm K-r 
mmmco^y r^j<-^i mmzmm l . M^mmm 

izx*)ytyr ^<-c7)^[-mmi,zm^ o.oiu mOTkig 

[0070] ©fiia^-T^ yym<7)mwm ■. 

1 0 0 7 1 ] ±a<oi d(cLTf#^>^U:5t7r -f^N'-tc 

-r- ^ mm Lxummim^ Lfz ■. 

( a ) K r F Xdr V r- ( 2 4 8 n m ) fei^H^ 

1 0 0 0mm<O3fe7T-^'^'«-S-fflV->, Mia(2 5'C) 
X\ 65//J/shot, 2 OOm J/cm^ • s ho 
lOHz, 23nsec. -&tf ixlO^shot 

( b ) K r Fx4fi^ VU— r- ( 2 4 8 n m)ei*l^ 

X\ 15jwJ/shot, 50inJ/cm2- sho 
lOOHz, 2 3 n s e -^tH X 1 QB s ho 

t cr>^n-Tx-(nm^m%) . 

(c) A r FXdf v-Vl^-- r-( 1 9 3 nm)fEai||ii 
*$3 0 0mm<03S£7r>f>N'— S:fflV\ SiS(2 5'C) 
X\ 3txJ/s hot, 1 Om J/cm2 ■ shot, 
20Hz, 20 n s e c, X 1 0< s h o t<73^ 

nt>ixtzm^^i:XT<rm. 1 t3»tei-?. . 
[0 0 7 2] mmms 

7r>f>'N'-S:fflVv e:^Em-2 0'ci,zxi^mmm, 
<^mTX'co:ii^z^^u-^-cr)mmmm^'n'yfz, 

5 0 0mm«7)3t7r'f>'N'— SrfflV^, -e<7)4'5^4 5 Om 
mS:H9-f r'fXl=T-7 8X:(C?ftaiL, ArFXdfi^ 
-71^— if'— $rfflv%, 3;uJ/shot, lOmJ/cm 
2 - shot, lOHz, 20nsec, ^H" 1 X 1 0^ 
shot CO^f^TX'(r>m}&(%) ^MM Ltz [ dtfOHSI 

s-x:^i^v^-if-<£iiiiiiidi:-rs] . ni^tuimm 

^&.T<7)m2izmm'tt. 

ioo7 3]mmm9 



[00741 SlSfi^l 0 

mmm4 x-^i^tifz^y r ^ ^ e ^nmm\f^izmm. 

xdfi^v^-if-<EJM^^tT-5f>:. 'i^hfitz^m^ 

[007 5] ^mmi 

im \^-yvmi.m:'^h^j:\^\i}.mmmm 2 1 mmt>z 

LX^y r^^<-^mz, f#4>^i^c3t7 r-f ^N'-tco 

n i^titzm^^mrcom 3 izmm-th . 
[0076] ]mm2 
\'~r>mj.m:^i>^j:\^mwtmm 3 1 mmz 

LX^y r y<-t:mrz. nhfitz^y r A vs-fco 

±iei:iBi«{cxdfi^-7b— t^'-^EMll®l^^Tof^. 

'i^hiy.fz^^^\;XY<r)^ 3 t::«ie-r^ . 
[0077] Jt«^J3 

*«teiillS±Jlc7)SSXS2:tTi^^V%J.m{S^Mfi?ij3 t 
|H|«<^:^{cJ: y)%t:>td-zityr^f'^~^^ijn'^m.n 

[0078] VcWmA 

zir^{:^m-^tzit>com.mk LT^ssKj^raJS^t^'f 

*(S i C U : ^9 9.9fifi%)Mf42rfflfflL;tJ.:«'h 
I C P -M sajtt/ll^^:Ji-WS( I C P -AE S^) 





ilU^(#{)i : mass 


L i 


50 


Na 


4 0 


Mg 


100 


K 


1 


Ca 


1 0 0 


Ti 


100 


C r 


<0. 1 


Fe 


200 


N i 


<0. 1 


Cu 


4 



f)«3ic0fid-rs. 

[0079] 
[«11 
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s 


^ Jral 








1 


2 


3 


4 


5 
























1/^ 




<5 


TOO 






IvU 


CI (wss pim) 


1.200 


30 


1.200 






F Class ppb) 








A. nnn 














»^ 




















<5 


<5 


P (1899 p|«) 


40.000 


40,000 


40.000 


4a 000 


40.000 


'•^ Mtm HAg/ Jl .m 


















7l — J|f y 


A— sKy 






30 


0.01 


0.01 


0.01 


0.01 










































10 


10 


10 


10 








































300 


400 


400 


400 


400 




100 


100 


100 


100 


LOOO 




5X10*^ 


5x10^^ 


5X10^* 


5X10^9 


5x10^0 














IrFx + 'V-r 














65 


72 


67 


69 


88 




70 


7S 


70 


71 


91 


ArFi + -7 u — !f -CkS 
















35 


33 


63 


65 














ft # 













[0080] 
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S2 



m ^ 


% IS ^ 


6 


7 


8 


9 


10 


OHUCiBSS ppi) 
CI (aass ppa) 
P (bss ppi) 


<5 
1,200 


<5 
1.20O 


<5 
1.200 


<5 
30 
6.000 


<5 
30 
6.000 


^ ^ Vibt 

OHISCnss pi») 

P (mS9 PIM) 


<5 
40,000 


<5 
40,000 


<5 
40.000 


<5 
40,000 


<5 
40,000 




r/i/5 -•Sri* 
30 


0.01 


fsL 




0.01 


mm 


3 


5 


10 


10 


^ If >f ? K 
10 






5 






ttt 




300 
100 


300 
100 


400 
in 


400 
inn 


40O 
luO 






7x10^^ 




5X10^ 


Sxio^^ 


(b>i8iis|i(^) 


68 
71 


70 
73 






*tGO 
**62 




31 




*31 


*35 


♦»29 








» O^/iBB 
-20t:K:T 


-20t:ft:-c 
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(13) 



^^¥9-309742 



«3 





j£ ii^ n 


1 


2 


3 


4 


OH^Cnss ppn) 
CI (mbss ppn) 


700 
30 


<5 
1.200 


<5 
1, 200 


<5 
1.200 


^ 5 V rtt 
»^ 

OHllCnss ppa) 
P (bss ppn) 


<5 
40.000 


<5 
40.000 


<5 
40.000 


<5 
40.000 




0.01 


0.01 




0. 01 


mm 


10 


10 


10 


^ V >f 5 K 


mm 
















400 
100 


400 
100 




< 1x10^6 


<lxlO^^ 


5x10^' 


5X10^9 




<10 
<10 


<10 
<10 


**<10 
**<10 


<10 
<10 


AiFx + •> u — tf — 


<10 


<10 


»*<10 
**<10 


<10 


nr # 
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(54) OPTICAL FIBER FOR ULTRAVIOLET TRANSMISSION. ITS PRODUCTION AND 

TRANSMISSION UNE USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the deterioration of an optical fiber caused by 
irradiation and transmission of an ultraviolet light, by constituting the optical fiber for 
transmitting a fixed ultraviolet light composed of a specific core part, a prescribed clad part and 
a specified hydrogen diffusion preventing part. 

SOLUTION: This optical fiber transmits an ultraviolet light at 170-350nm. The optical fiber 
comprises a cored part composed of a silica glass mixed with a very small amount of a high- 
purity silica glass or F, a clad part composed of a silica glass mixed with F and/or B and a 
hydrogen diffusion preventing layer (e.g. a metal aluminum layer) formed on the outer peripheral 
face of the clad part. The high-purity glass and the silica glass contain >1 x 1021 
molecules/cm3, preferably 1 x 1018-1 x 1019 molecules/cm3 concentration of H2 and/or D2. 
Preferably the outer peripheral face of the hydrogen preventing layer is provided with a 
protecting coated layer (e.g. a fluororesin layer). 
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